It is generally believed that the incidence of congenital malformation of the heart is raised in relatives of affected individuals. The evidence in support of this view consists mainly of isolated records of families with more than one affected member (Courter et al., 1948, refer Abbott, 1927; Dogramaci and Green, 1947; Campbell, 1949; and Lamy and Schweisguth, 1950, among others). Such observations are suggestive, but scarcely justify a confident assertion that incidence in relatives is raised, since both the numbers of relatives at risk and the incidence of affected in the related general populations were unknown. In the present communication we give the numbers of affected and unaffected relatives of a series of patients with various congenital cardiac malformations. All known affected relatives were recorded during the enquiry, but observations on incidence are restricted to brothers, sisters, parents, and first cousins of propositi. The data suggest that incidence of congenital malformation of the heart is raised in sibs, but is not raised in parents and cousins of affected individuals.
It is generally believed that the incidence of congenital malformation of the heart is raised in relatives of affected individuals. The evidence in support of this view consists mainly of isolated records of families with more than one affected member (Courter et al., 1948 , refer to 63 reported cases), but a few examples have been noted in the course of investigations of large series of patients (for example, by Abbott, 1927; Dogramaci and Green, 1947; Campbell, 1949; and Lamy and Schweisguth, 1950, among others). Such observations are suggestive, but scarcely justify a confident assertion that incidence in relatives is raised, since both the numbers of relatives at risk and the incidence of affected in the related general populations were unknown. In the present communication we give the numbers of affected and unaffected relatives of a series of patients with various congenital cardiac malformations. All known affected relatives were recorded during the enquiry, but observations on incidence are restricted to brothers, sisters, parents, and first cousins of propositi. The data suggest that incidence of congenital malformation of the heart is raised in sibs, but is not raised in parents and cousins of affected individuals.
Material. We have previously described an investigation in which an attempt was made to record all cases of congenital malformation of the heart in children born to hood of a third malformation in a fraternity is greater than of a second, the incidence in later sibs will be too high if they are included. We therefore restrict examination of incidence to the 417 fraternities under (a). Table I shows that there were 6 affected among the 342 sibs born after the first propositus in 417 fraternities. This incidence (18 per 1000) is approximately six times that (3-2 per 1000) in the general population of births (MacMahon et al., 1953) . Table II gives details of the fraternities in which a later sib was affected. Five of the six sibs were propositi in the series; the sixth was born in 1951, after the period covered by the enquiry. In three cases the diagnosis of congenital heart disease in the affected sib was confirmed post mortem; in the other three it rested on clinical examination (in one case accompanied by full investigation). In three of the fraternities shown in Table II the specific nature of the cardiac defect was fairly reliably established in both affected: in two of them the first propositus and the affected sib exhibited the same abnormality (ventricular septal defect in one case, and complete transposition of the great vessels in the other). In the third fraternity the first propositus had a patent ductus arteriosus, and the sib showed transposition of the great vessels with ventricular septal defect. A specific congenital heart defect was also diagnosed in 2 of the 646 sibs born before the first propositus in each fraternity (both were born before the period of enquiry and are therefore not included among propositi). In one case the sib and propositus had a patent ductus arteriosus (both confirmed at operation): in the other the sib was examined clinically and thought to have a ventricular septal defect; -the propositus exhibited Fallot's tetralogy (confirmed post mortem). Thus in three of five fraternities with two affected members in which the nature of the cardiac defect was known, the lesion was identical in both affected. The number of observations is of course very small, but this evidence suggests that the risk of recurrence of the same cardiac malformation may be greater than the risk of a different one.
The incidence of malformations other than congenital heart disease was not raised in sibs of propositi. Of the 1012 sibs, 9 exhibited other malformations, which were: anencephalus, spina bifida, harelip and cleft palate, absence of palate, aplasia of kidneys with talipes, absence of sternum, It is unfortunately not possible to speak with confidence about the incidence of congenital heart disease in twins. There were 15 pairs of twins in the series, one with both members affected (both propositi), and 14 with one affected. But the 14 unaffected twins (of which 9 were alive at the time of investigation) were not examined, and the possibility that some of them were also affected cannot be excluded.
INCIDENCE IN COUSINS
Name and sex of all brothers and sisters of parents of propositi were recorded by field enquiry, as were the number and sex of their offspring. Suspected cases of congenital heart disease were noted. Fraternities (of first cousins of propositi) not well known to the person interviewed were excluded.
group.bmj.com on May 10, 2017 -Published by http://heart.bmj.com/ Downloaded from McKEOWN, MACMAHON, AND PARSONS Of the 4143 cousins for whom a history was recorded, 25 were said to be affected. Inspection of hospital records confirmed the diagnosis in four cases, and refuted it in seven. Only one of the remaining 14 patients was available for clinical examination, and was found to be affected. It is of course quite possible that not all affected cousins were identified by relatives. But it seems certain that several of the 13 patients in whom the diagnosis was unconfirmed were unaffected, since of the 11 whose hospital records were traced, 7 were normal. Even if both confirmed (5) and unconfirmed (13) cases are included, the incidence in cousins (4.3 per 1000) is only a little higher than in the general population of births (3-2 per 1000).
INCIDENCE IN PARENTS
Data were recorded by field enquiry for 834 parents (424 mothers and 410 fathers). One mother refused to give the necessary information, and in 14 cases the child was illegitimate and the identity of the father unknown.
Fourteen parents were said to have congenital heart lesions. Twelve were examined clinically, when it was found that four had rheumatic heart disease and eight were normal. In the remaining two who were not examined the diagnosis had been made by a consultant physician and can probably be accepted: one of them (a mother) had a congenital heart block with some other lesion (probably a ventricular septal defect); and the other (a father) died of bacterial endocarditis with suspected congenital heart disease. In these two cases the specific nature of the defect in the propositus was not diagnosed. The incidence in parents (one or possibly two in 834) is possibly no higher than in the general population of adults, of which our only indication is the estimated incidence (1.1 per 1000) in children aged ten years (MacMahon et al., 1953) .
There were two first-cousin marriages (0 5%) among the 424 marriages of parents of propositi: in both cases the propositus exhibited dextrocardia and transposition of the viscera. There were seven patients with dextrocardia in the series, and the high incidence of consanguinity of parents in these cases provides support for Cockayne's suggestion (1938) that this condition may be inherited as a recessive.
There was one second-cousin marriage, which gave rise to a propositus with cor biloculare and atresia of the cesophagus.
SUMMARY
The familial incidence of congenital heart disease was recorded for 425 fraternities which contained 431 propositi born to Birmingham mothers in the years 1940-49. There were six affected (18 per 1000) among 342 sibs born after the first propositus. This is approximately six times the incidence (3-2 per 1000) in the general population of births. The incidence of malformations other than congenital heart disease was not raised in sibs of propositi.
The nature of the cardiac defects was fairly reliably diagnosed in five fraternities with two affected members; in three of them the lesions were identical in both affected.
Five confirmed and 13 unconfirmed cases of congenital malformation of the heart were identified among 4143 first cousins of propositi. Of 834 parents, 14 were said to be affected. Further clinical examination indicated that eight of them were normal, four had rheumatic heart disease, and only two had congenital heart lesions.
There were two first-cousin marriages among 424 marriages of parents of propositi; in both cases the propositus exhibited dextrocardia and transposition of the viscera. In the series there were seven propositi with dextrocardia, and the high incidence of consanguinity provides support for Cockayne's suggestion that this condition may be inherited as a recessive.
